Introduction. The caudate and putamen (Striatum) are the principal input of the basal ganglia circuit in the human brain (1). The caudate nucleus curves around the ventricular system and receives most of the projections from association areas of the cortex (1). The projections are particularly heavy from prefrontal cortex and frontal pole which project to the head of the caudate (1). The noninvasive mapping of the frontal lobe connections to the thalamus and basal ganglia would help advance our knowledge of brain-behavior relations (2, 3, 4) as a result of natural aging (5), or pathologies such as Huntington's disease (6), bipolar disorders (7), Tourette's syndrome (8), and attention-deficit/hyperactivity disorder (9). Diffusion tensor tractography of white matter connections between the cortex and deep gray matter structures is challenged by the signal-to-noise ratio (SNR) due to overestimation of anisotropy at low SNR (5) and partial volume averaging upon using large voxel volumes (10). This work explored the feasibility of in vivo quantification and visualization of white matter connections such as frontostriatal pathway using a high resolution DTI technique and deterministic tractography approach (2, 11) . In this work we demonstrate, for the first time, the feasibility of in vivo delineation and 3D reconstruction of the prefronto-caudate pathway using high resolution DTI data on 3.0 T. We also show the ability to separate and quantify bilaterally the tract volume and corresponding diffusion tensor metrics of anterior thalamic radiation (ATR) and prefronto-caudate pathways.
Results: Figure 1 illustrates the construction of the prefronto-caudate (pink) and anterior thalamic radiation (red) and fusion with the T1w data on 3D (a,b) and 2D views(c,d). Figure 2 . Illustrates the effect that measurable anisotropy can be detected (delineated green fibers passing through the caudate head) using high spatial resolution DTI data. Table 1 provides a summary of the mean and standard deviations of the tract volumes and corresponding FA and average diffusivity (D av ) values of the bilateral FS and ATR fiber tracts on the five subjects. Note that the ATR tract volume and anisotropy are larger than the FS bilaterally (p < 0.02; Table 1 ).
Discussion and Conclusions:
In this report we demonstrated that using higher resolution along with thinner slices reduce the partial volume effect and enabled the tracing of the prefronto-caudate pathway within the gray matter (caudate nuclei) in vivo. Using higher resolution combined with higher magnetic field strength improved the detectable anisotropy in gray matter (caudate) along with reducing partial volume effects (5, 10) . This allowed us to reveal more anatomical details and to map the prefronto-caudate pathway (12, 13). In our experience, anterior thalamic radiation is traceable using slice thickness ~ 3mm, while the prefronto-caudate pathway was not traceable using the FACT approach at ~ 3mm which is attributable to mixing of fibers in different orientations within the voxel leading to lack of needed anisotropy in gray matter in larger voxel volume which was solved by using thinner slices and smaller voxel volume (12, 13). Extensions of this preliminary work will include the comparison with probabilistic tracking methods (14). 
